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CLAIMS ^ 



Fluorinated 




igourethane3 , /having number average 



molecular weight lower than or equal to 9,000, the 
molecular weight determined by vapour pressure osmometry, 

said oligourethanes having a branched structure, 

/ 0 
optionally crosslinked, fybrmed of the following monomers 

and macromers : 



a) aliphatic, c^c loal iphat ic or aromatic 
polyisocyanates ,/ having NCO functionality, 
determined by titration with dibutylamine-HCl (ASTM 
D2572), Yi±g'j^(B^\La.Ti 2, preferably in the range 3-4; 

b) bifunction4l ^ydrogena^ed monomers wherein the two 
functions a.ij^ chemical4y different (heterof unctional 



monomers ) 



meral formula; 



Xq - ( CRi^R2^ ) b ' ^0 



(lb) 



R^^ and , equal to or different from each other, 
are H, aHiipahtic radicals from 1 to 10 carbon atoms, 
b is an Integer in the range 1-20, preferably 1-10, 
Xq = X^l^ with X^ = O, S, 

Yq is anionic or cationic salifiable function-, or, 
when iiJ the formula (lb) Xq = OH, b = l-/.,.,.Ri^. = R2^ = 
H, Yq /is an hydrophilic group <.pref er^fely having 
f ormulc 
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- CH2O - ( CH2 - CH2O ) - CH3 ( Ibl ) 

wherein nT is an integer in the range 3-20; 
and one or more of the following compounds: 

c) bifunctional hydroxyl ( ) f luoropolyethers (PFPE 
diols) having number avera^ge molecular weight in the 
range 400-3,000, preferably 700-2,000; 

e ) monof unct ional hydroxy^ { per ) f luoropolyether s ( e^ ) 
or monof unct ional hydr6xyl ( per ) f luoroalkanes (e' ) f 
having nTomber averager molecular weight in the range 
300-1,000, prefersfBs/y 400-800. 
and optionally the fotLlowAihg cpmpunds: 

d) hydrogenated minbmers /capable to insert a 
crosslinkable /chenrfcal function in the 
oligour ethane, having the formula (lb), wherein R^^ 
R2^, b and Xq aref as above defined and Yq is selected 
from the follo\fing functional groups: 

-CH - CH2 , -OCOC ( Rj® ) C=CH2 , 

\ / 
O 

-Si(a(Rx)3, -CH2CH=CH2, -0CH=CH2 , 



d^) 



wherein 
Rt^ = H, ^^3// 

R^ is a sat|irated C1-C5, preferably C1-C3, alkyl; 
hydrogen -active compounds, capable to form bonds 
with the Nqb functions stable at the hydrolysis but 
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i:0 



lable to heat . 




of a) + b) + 



Oligourethanes according to clai; 
c) and optionally e) 

Oligourethanes according to /^^a±mc — 1 - 2*, wherein the 
amounts of the components a^) - c) are the following: 

component a): 10-70%/ by weight based on the total 
dry oligour ethane, ^preferably 20-40% by weight; 
component b) : the/moles of b) are in a ratio with 
the moles of the NCO groups of a) ranging from 
1/3 : 1 to^/3 / 1; 

componegrt c): /me moles of the hydroxyl groups of 
component c)/are in a/ratio with the moles of the 
residuil fre/e NCO grczKips (the difference between the 
total oft,es /and t>6se reacted with b) ) in the range 
3-1.1, preferably 1.5-1*1; the component c) can also 
be absent/ and in this case component e) is present; 
when c) / is absent, the amount by moles of the 
components e) + d) + d"^ ) is in a ratio 1 : 1 with 
the mojJes of residual NCO (the difference between 
the initial total moles of a) and the moles of a) 
reacted with b) ) , and component e) must be present 
in an /amount of at least 30% by weight based on the 
dry product ; 

when ::omponent c) is present the total moles of the 
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components d) + d^) e) are in a percentage in the 
range 0-90%, preferably 0-60% with respect to the 

moles of the component b) ./ 

Oligourethanes according to ye la - irr^s -"*^ - wherein the 
monomers mentioned in b) have the function X^H with = 
O and the following structiJ/re formula: 



(R'l/-C-R"i;,)ni;, (lA) 
I 

CH2OH 



wherein T is SO3H, COOH, or a tertiary aminic group 
NR'nR"^/ wherein R'j^/and R"^^, equal to or different from 
each other, are a linear or branched C^-Cg alkyl, R'ia 
R"iA/ equal to or different from each other, are hydrogen 
or a linear Jbr brjfetached C1-C4 alkyl ; nlA is an integer in 
the range l^ 10 , /preferably between 1-4 
5, Oligourethan\s /accqzfding to claim j4^h"erein, in formula 



(lA) T is a tertiary aminic group, . 
6, 01 igour ethanefe according to /^xi^ia^rifte — 1^5 7 wherein the 
bif unctional/ (per )f luoropolyethers mentioned in c) have 
one or morfe of the following units statistically 
distributed/ along the chain: (C3F6O), (CFYO) wherein Y 
is F or CF3, (C2F4O), (CR4R5CF2CF2O) wherein R4 and R5 
are equal /to or different from each other and selected 
from H, / CI, and one fluorine atom of the 
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perf luoromethylene unit can be substituted with H, CI or 



7. 



(per )f luoroalkyl , having from 1 to 4 carbon atoms. 
Oligourethanes according to claimi^--^''6T''''''wherein the 
(per ) f luoropolyethers are the following, with the 
perf luorooxyalkylene i/nits statistically distributed 
along the chain : 

-(^3^60)1^. (CFYO) 

wherein m' and/n' are integers such as to give the 
above mentioned molecular weights, and /n' is in 
the range 5-40, n' being differnt from 0; Y is F or 
CF3 ; n' can Jalso be 0; 

( CsF^Oi.^, ( C/FYO )g, - ( C3F6O ) t - 
wherein pV and q' are integers such that p'/<3' 
rang^ frdrn 5jto 0.3, preferably from 2.7 to 0.5 and 
such tn^t/ tJie molecular weight is within the above 
mentioned limits; t' is an integer with the meaning 



of m' , Y 
is equal 
from 0 
c^) -CR4R5CFI2 
wherein 
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= F or CF3; t' can be 0 and q'/(<3'+P'+t ' ) 
to 1/10 or lower and the t'/P' ratio ranges 
to 6; 
CF2O- 

R4 and R5 are equal to or different from 
each otSier and selected from H, CI; the molecular 
weight ;3uch as to be within the above mentioned 
limits, and one fluorine atom of the 



42 r 

perf luoromethylene unit" can be substituted with H, 

CI or (per ) f luoroalkyi , having for example from 1 to 

y 

4 carbon atoms; 
the end groups of the bifunctional (per ) fluoropoly- ethers 
c), equal to or different from each other, are of the 
HO(CH2CH20)xoCH2- type Jherein xO is an integer from 0 to 
4, preferably from o/to 2; in the preferred compounds 
xO = 0. / ^ \ 

8. Oligourethanes acco/rding to y^laims 13:^-7^ wherein the 
monomers d) have the formula (lA) where in R ' / R " and 
nlA are as above defined, T is selected from the groups 
which in compo/fen^d) are at the place of the function 
Yq , the OH gr<^up c^fan \Dptionally be substituted with a SH 
group . 

01 igourethanes\ Recording to the previous yi;-eiOTTrfe — a7="8T 
wherein the comt)onent e) is formed of hydroxyl mono- 
functional | ( p e r ) f 1 u o r o po 1 y e t h e r s , said 
( per ) f luoropolyfethers comprise one or m< 
(per ) f luorooxyalkylene units as indicated in claim 6 
10. Oligourethanes j according to ^^^-ela^iirr"'"T^ the 
(per ) f luoropolypthers are the following, wherein the 
units are statiptically distributed along the chain: 

IB) A'0(C3FgO)J(CFYO)n- 

wherein Y\is -F, -CF3; A' = -CF3, -C2F5, -C3F7, 




more 
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-CF2CI, C2F4CI; the C3F6O and CFYO units are 
randomly distributed along the ( per ) f luoropolyether 
chain, m and n are integers, the m/n ratio is ^ 2; 
IIB) C3F70(C3F60)^- 

wherein m is an intybger, wherein the ntimber average 
moelcular weight i/s that above mentioned; 
IIIB) (C3F60)^(C2F40)nybFYO)g 

wherein Y is jfequal to -F, "CF3; m, n and q, 
different frory zero, are integers such that the 
number average molecular weight is that indicated 
for the 9ompa(n\nt e ) ; 

being ^f th 



the end grou 
xO is an integer / in 
preferably xO = 



HO(CH2CH20)xoCH2- type wherein 
the/range 0-4, preferably 0-2, more 



Oligourethanes /according toy ^clainp 8 , wherein the 
component e) tLs formed of hydroxyl monof unctional 
(per ) f luoroalkafnes having the formula: 

(Rfi)piQ-OH (e' ) 
wherein Rfj isj a fluoroalkyl C3-C3Q, preferably C3-C20/ 
radical; pi is) 1 or 2; Q is a bivalent aliphatic 0^-0^2 
or aromatic Ci;-Ci2 linking bridge; ; Q can optionally 
contain heterdatoms such as N, O, S, or carbonylimino. 



sulphonyl iminc 
unsubstituted 
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or carbonyl groups ; Q can be 
or it is bound to substituents selected 




/ 

from the following: halogen atoms, hydroxyl groups, C^-C^ 
alkyl radicals; Q preferably does not contain double or 
triple bonds and is saturated; preferably Q is selected 
from the following divalent radicals: 



-C2H4S02N(R^)C4H8-/, is H or a C1-C4 alkyl, 



12. Oligourethanes according to y^-g^ aliu>^ " 13 ^7 wherein the 



13 . Composition 
Gxaimo 1 — i- 



of aqu 



14. A process for 

A 

component c ) i 
1) 




SO2N ( ) C2H4 - , - SO2N ( R^ ) CH2CH ( CH3 ) - , 



toyy-dia 



niomber average / molecular weight is in the range 
2,000-9,000 

aining the oligourethanes according to 
in organic solvent or in the form 



ing the oligourethanes according to 
clalmsr i^S - 13^ cjomprising the following steps when the 

present : 

dissolutibn of the polyisocyanate component a), 
having avesrage functionality NCO between 3 and 4, in 
an anhydrous dipolar aprotic organic solvent, so 
that the (fry content in the organic solution is in 
20-90% w/w; 

f the bifunctional hydrogenated monomers 
in b) , optionally in admixture with the 
entioned in d) and/or the compounds 



2) 



the range 
addition c 
indicated 



monomers 

indicated \n 6^ and/or with the monohydroxyl 
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3) 



4) 



5) 



fluorinated macromers of type (e), in a total amount 
by moles such that the present hydroxyl groups by 
reacting with isqcyanate lower the average NCO 
functionality of ,'at least 1/3 with respect to the 
initial one, preferably such as to be in the range 
2-2.5; 

heating of th4 obtained mixture at a temperature 
between 50^ ^d 80*^C, in inert atmosphere, in the 
presence of t/in organic compounds as catalysts, for 
the necessari^ time to reduce the ' NCO titre within 
the above irjbntioned limits (step 2), said titre 
deter^iine^ by titration with dibutylamine -HCl (ASTM 

); 



D257 

addition drjbp b 
solut 



:iOTS 



co: 



molar ratio 
solvent amou 



drop of the reaction mixture to a 
aining the hydroxyl bifunctional 
(per )f luorobolyethers c) in an anhydrous dipolar 
aprotic organic solvent, maintained at a temperature 
in the rc.nge 50^-80^C, the amount of said 
(per )f luorobolyethers being such that the OH/NCO 
is between 2 and 1.1, and the organic 
t such that the resulting solution has 
a dry concentration in the range 30-60% w/w; 
at the end oi the reaction in 4 ) , determined by IR 
spectroscopy \f rom the disappearance of the band 
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16 



19, 



46 

corresponding to the NCO/group, a solution of a base 

/ 

or of an acid is adde^^f' to the mixture, depending on 
the type of the salifiable function present in the 



s^a^ 



polymer/ said base or acid dissolved in an organic 



preferably hyd/fcroxyl solvent, subsequently it is 
diluted with/ water under mechanical stirring, 
removing the organic solvents by evaporation at a 
reduced pressure . i 



A process acccf^ding tc^jc 




wherein in the second 
of the process of claim 14 component c) is 
nt e) in amounts by moles equal to 



rt NCO groups 
A process according to, 




, wherein the hydroxyl 




organic soQivent used in step 5) is an aliphatic alcohol 

having a Iciv molecular weight, preferably C1-C3. 

Use of the oligourethanes an^^of their compositions 



ding tOA_c 



..^r3 — to form oil- hydro -repel lent 



Use according to ckj^aim 17, wherein films are obtained by 
crosslinking with ^gtolyisocyanates oligourethanes 
comprising the component c) 

Use according to claiigcv^V, wherein i^iims are obtained by 
thermally or photochemical ly crosslinking'Ok^igourethanes 
comprising the optional component d) 
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